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ALPSA lesionPurpose: To analyze the MRI findings of a series of patients with symptoms of
glenohumeral instability and determine whether the diagnosis of a torn labrum can be con-
firmed by surgical exploration.
Materials and methods: Between January 2005 and January 2011, low-field MRI was per-
formed in a total of 190 patients. Surgical treatment was administered to 127 patients,
and only 62 of them were subjected to diagnostic arthroscopy.
Results: A total of 127 patients (66.8%) underwent surgery. The most frequent surgical pro-
cedure was Arthroscopic Bankart Repair (62 cases, 48.8%) with a total number of correct
MRI-based labral tear diagnoses of 50 (overall predictive value: 83.3%).
Discussion: The analysis found nearly 80% correct labral tear diagnoses. The majority of
errors were related to the diagnosis of SLAP lesions and attributable to several factors.
Conclusion: Low-field MRI is an appropriate method to diagnose labral tears, with sensitiv-
ity levels of 83.3%. Nevertheless, in order to correctly determine the type of lesion present
it is advisable, though not indispensable, to carry out a direct MR arthrogram, except in the
case of SLAP lesions, where diagnosis is virtually impossible without the addition of intra-
articular contrast (unless patients with glenohumeral effusion).
 2016 The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by
Elsevier. This is an open access article under the CC BY-NC-ND license (http://creativecom-
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SE; axial view: showing the rupture of anterior labrum and scapular
periosteum.1. Introduction
From among all of the joints in the human body, the
shoulder is the one most susceptible to dislocation. The
size discrepancy between the humeral head and the gle-
noid allows the joint a wide range of motion, but at the
same time makes it highly vulnerable to dislocation [1].
A variety of classification systems have been proposed
for glenohumeral joint instability: frequency, etiology,
direction and severity. In this study, patients were classi-
fied according to the primary direction of the dislocation
(anterior, posterior or multidirectional).
Shoulder instability often results in disruption of the
capsule, the labrum, the glenohumeral ligaments, the rota-
tor cuff and its adjacent muscles, and may lead to injury to
the humeral head and/or the glenoid process of the scapula
[2]. According to several authors, the function of the gle-
noid labrum is to act as an attachment site for ligaments
that are crucial to glenohumeral stability (eg. the inferior
glenohumeral ligament) rather than to increase the depth
of the glenoid cavity [3].
Conventional MRI of the glenoid labrum has given rise
to much controversy. The purpose of the present study
was to provide surgical confirmation of low-field MRI-
based labral tear diagnosis in patients with glenohumeral
instability symptoms in our hospital.
Obtaining such surgical confirmation would demon-
strate that conventional low-field MRI is also capable of
providing a fairly reliable diagnosis of a labral tear.
2. Materials and methods
2.1. Patients
Patients were selected retrospectively on the basis of
MRI studies performed between January 2005 and January
2011. All the cases were drawn from the Fremap Majada-
honda Hospital database. Given that the study was
undertaken using retrospective data, no informed consent
was requested from the patients. This procedure was
approved by the Clinical Research Ethics Committee of
the authors’ institution.
The criteria for selection were a diagnosis of ‘gleno-
humeral instability’. A total of 190 patients were analyzed:
3 of them had instability problems in both shoulders.
The statistical study was carried out on 62 patients (55
males and 7 females), aged 20–60, who were subjected todiagnostic arthroscopy (Bankart). The right shoulder was
more commonly affected than the left one (34 injuries on
the right side and 28 on the left side).
The most common instability symptoms included dislo-
cation, subluxation, pain, locking sensation when trying to
move the joint and mechanical clicking.
2.2. Imaging studies
All studies were performed using a Toshiba 0.35T MRI
open scanner, with a shoulder joint-specific surface coil.
All the patients were imaged in supine with the arm in a
neutral position in accordance with the following protocol:
T1 weighted Axial SE; TR 600; TE 15; NS 15; ST 4; FOV
17; Mx 192  240; NA 3.
Proton Density Fat Saturated Axial; TR 870; TE 36; NS
15; ST 4; FOV 17; Mx 144  192; NA 2.
T1 weighted Coronal Oblique SE; TR 477; TE 15; NS 12;
ST 4; FOV 18; Mx 192  256; NA 3.
T2⁄ Coronal Oblique Gradient Echo; TR 802; TE 30; NS
12; ST 4; FOV 18; Mx 192  256; NA 1.
Fig. 2. Diagram shows glenoid labrum divided into anterior, inferior, posterior and superior regions. It is helpful to use the clock face method in order to
accurately describe the localization and extent of labral tears.
Fig. 3. Classic Bankart Lesion. MRI proton density weighted fat saturated
SE; axial view: showing anterior labral tear (b) and rupture of scapular
periosteum (a).
Fig. 4. ALPSA Lesion. MRI proton density weighted fat saturated SE; axial
view: showing torn anterior labrum tear with medial displacement.
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FOV 18; Mx 198  256; NA 2.
2.3. Analysis of imaging studies
All images were interpreted by an experienced muscu-
loskeletal radiologist who had knowledge of the clinical
history of shoulder instability.The criteria used to diagnose a labral tear were as fol-
lows: presence of fluid within the labrum or at the labro-
glenoid junction, or complete absence of labral signal
intensity (Fig. 1).
In order to facilitate statistical analysis of these lesions,
the labrum was divided into four areas: superior, anterior,
posterior and inferior, following the clock-face method [4].
Labral lesions between 11 and 1 o’clock were considered
superior; those between 1 and 5 o’clock anterior; from 5
Fig. 5. Anterior and Posterior Labrum Lesion. MRI proton density
weighted fat saturated SE; axial view: demonstrating anterior (a) and
posterior (b) labral tear with intact middle glenohumeral ligament (c).
1524 A. Bartolomé et al. / The Egyptian Journal of Radiology and Nuclear Medicine 47 (2016) 1521–1528to 7 o’clock inferior; and from 7 to 11 o’clock posterior
(Fig. 2).
According to the literature, the most frequently
reported lesions are as follows:
Anterior labrum (A) [3,5–7]:
– Classic Bankart lesion: an avulsion of the anteroinfe-
rior capsulolabral complex with a concomitant dis-
ruption of the scapular periosteum (Fig. 3).
– Perthes lesion: avulsion of the anteroinferior labrum
with intact periosteum.
– ALPSA lesion: anteroinferior avulsion of the
capsulolabral complex without periosteal rupture,
with displacement of the labrum (Fig. 4).Fig. 6. SLAP Lesion Type II. MRI oblique coronal view: (A) T2⁄ weighted gradien
tendon insertion preserved. (B) T1 weighted spin echo imaged: showing detach– GLAD lesion: tear of the anteroinferior labrum
involving the adjacent articular cartilage without
associated capsuloperiosteal stripping.
Posterior labrum (P) [8]:
– Reverse Bankart lesion: avulsion of the posteroinfe-
rior capsulolabral complex with disruption of the
scapular periosteum.
– POLPSA lesion: similar to an ALPSA lesion, but with
involvement of the posterior capsulolabral complex
(Fig. 5).
– Posterior GLAD lesion: tear of the posteroinferior
labrum and avulsion of articular cartilage of the gle-
noid fossa.
Superior labrum (S) [4,9]:
– SLAP lesions: these were first described in 1990 by
Snyder, who classified them into four groups: Type
I: fraying of the free edge of the superior labrum;
Type II: avulsion of the labral-bicipital complex;
Type III: bucket handle tear where the attachment
of the biceps tendon is preserved; and Type IV:
bucket handle tear that extends to the biceps.
Further types were subsequently added, which have
complicated Snyder’s initial classification (Fig. 6).2.4. Data analysis
The main goal of the study was to find out whether lab-
ral tears identified on MRI were confirmed during surgery
(arthroscopy), which was our gold standard, and whose
labral tears had been poorly identified or simply
overlooked.
All statistical analyses were performed using the IBM
SPSS statistics 22 software. The statistical tools and tech-
niques utilized included frequency tables as well as sensi-
tivity, specificity and predictive value evaluations.t echo imaged: showing detachment of superior labrum with the biceps
ment of superior labrum with the biceps tendon insertion preserved.
Chart 1. Visual representation of data: sample of patients and significant research findings (absolute numbers).
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In our study, we evaluated MRI of 190 patients between
January 2005 and January 2011.
A total of 127 (66.8%) of those patients underwent sur-
gery in our center.
62 out of the 127 (48.8%) were subjected to
diagnostic arthroscopy (Bankart) and were included in
the statistics.In the rest of the surgical cases (65 patients) other sta-
bilization procedures were made: Bristow-Latarjet, Putti
Platt, McLaughlin, without arthroscopic confirmation (they
were excluded in the statistical analysis) (Chart 1).
Therefore, the statistical study was carried out on 62
patients:
An MRI-based diagnosis of labral tear was made in 50
patients. This diagnosis was confirmed by surgery in
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of 62) and a positive predictive value (PPV) of 100%.
MRI diagnosed a no labral lesion in 12 cases, of which
only two were confirmed by surgery (specificity: 100%;
negative predictive value: 16.7%). The false positive rate
was 0% and the false negative rate 83.3% (Chart 2).
MRI diagnoses and surgical correlation:
– anterior labral lesions were confirmed in 31 cases
(S = 93.9% and PPV = 86.1%).
– posterior labral lesions were confirmed in 4 cases
(S = 80% and PPV = 80%).
– anterior-posterior labral lesions were confirmed in 4
cases (S = 100% and PPV = 66.7%).
– Anterior-superior labral lesions were confirmed in 3
cases (S = 100% and PPV = 80%).
This means that 42 out of the 50 labral lesions diag-
noses were correct (overall predictive value: 84%).
The most common error occurred in 4 of the anterior
labral lesion diagnosis (8%), which turned out to be lesions
of the superior labrum. The remaining errors are dis-
tributed across the other injury sites (Table 1).4. Discussion
Nearly 80% of the labral tear diagnoses provided by
low-field MRI were confirmed as correct by surgery.
The 20% error rate is attributable to two main factors:
– the difficulties inherent in evaluating superior labral
tears (SLAP) given the limited contrast resolution pro-
vided by low-field images.
– the amount of anatomical variations present at that
level (eg. sublabral foramen, Buford complex), which
make diagnosis difficult even for high-field MRI.Chart 2. Diagnostic efficacy of MRI comparedThe most common error (4 cases, 8%) was a diagnosis of
an anterior labral lesion which turned out to be a lesion of
the superior labrum.
The reason why sensitivity was low and specificity was
high had to do with the fact that although MRI is able to
accurately diagnose existing labral lesions, failure to detect
a lesion does not mean that a lesion is not present.
SLAP lesions are much more frequent than can be
inferred from the literature: Bencardino and Beltrán [9]
found an incidence of 3.7%, whereas the incidence of such
tears in our series was 10.3%. But if we take into consider-
ation isolated SLAP lesions, multiple tears and diagnostic
errors were confirmed by surgery, and the incidence rate
reaches 18.3%.
In 2001, Shellock et al. found a sensitivity of 89% in
detection of labral tears with 0.2T MRI, very similar results
to the ones hereby presented [10]. However, Tung et al.
reported in 2000 a sensitivity of 64% also in low-field
MRI [11].
Regarding the surgical procedure conducted in our hos-
pital, the most frequent operation was Arthroscopic Bank-
art Repair: 62 cases (48.8%). It is an effective and reliable
procedure which offers a number of following advantages:
– the anatomy can be better visualized at the time of
surgery
– less intra- and postoperative morbidity
– shorter hospitalization
– lower complication rate
– easier postoperative recovery in terms of pain and
discomfort
– better cosmetic results
– greater range of shoulder motion
We agree with Phillips et al. [12] thatMR arthrography
is an invasive and potentially risky procedure (infection,
exacerbation of symptoms for a few days following the
puncture) which should be reserved for cases where a SLAPwith surgical diagnosis (percentages).
Table 1
MRI diagnoses and surgical findings correlation. Correct MRI diagnoses with arthroscopic confirmation are written in green. Diagnostic errors are written in red.
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findings.4.1. Limitations
The main limitation of our work lies in the fact that we
were not able to determine in some cases whether the
labral lesion was associated or not with avulsion of the
scapular periosteum and/or injured glenohumeral
ligaments.
It is assumed that low-field MRI provides decreased
contrast resolution, and this makes it more difficult to
determine the type of labral tear that is present.
The problem with low-field MRI is that it may fail to
identify small labral tears and induce the clinician to
believe that the labrum is within normal limits. This would
explain the high rate of false negatives in our series. It is
our hope that the recent acquisition of a high-field MRI
scanner by our hospital will allow us to undertake a thor-
ough study to analyze the statistical differences between
the two MRI modalities and draw new conclusions.5. Conclusions
– Conventional low-field MRI allows a fairly reliable diag-
nosis of labral tears without the need of intra-articular
contrast.
– Diagnosing a superior labrum tear requires intra-
articular contrast in the absence of significant effusion.
– We found a higher incidence of SLAP lesions than that
reported by other authors. This can be explained due
to several reasons:
 Such lesions had been underdiagnosed or even
overlooked.
 They had never been considered a potential cause of
instability and discomfort in patients who were not
professional athletes.
 Too many of those cases were diagnosed
arthroscopically.
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